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The Dewey Burdock site is located in the SW corner of Custer County and the NW corner of Fall River County on the
Wyoming/South Dakota border. In the southern Black Hills. About 45 miles west of the Pine Ridge Reservation. Very close to
Cheyenne River which is a concern for Oglala Sioux and Cheyenne River Sioux Tribes since the Cheyenne River borders their

reservations.
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1. A Class 11 Permut Application for the injection of
lixiviant to mobilize yranium in the ore bodies and an
associated aquifer exemption request {or ore-bearing
porfions of Inyan Kara Group aquifers within the
proposed wellfields.

2. A Class V Permit Application for the disposal of
treated ISR waste thuds mto deep mjection wells.

ED_005364K_00004191-00003



fver Scumndy's,

dock Area
@ %

# Deep Injection Well #1
: Deep |njection Well #3

AE Boundary 120 feet outside of wellfield monitoring ring.
Point out:

SD WY Border
Custer and Fall River Counties
Dewey Area & Burdock Area

4 proposed wellfields in Dewey Area & 10 proposed wellfields in the Burdock Area.
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Lower Fall River
groundwater
level

Injection interval
groundwater flow
toward wellfield
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The In Siin Drapium Recovery Provess

£

wo PRODUCTION WELL

e INJECTION WELL

PERIMETER MONITOR WELL
OVERLYING MONITOR WELL
UNDERLYING MONITOR WELL

ED_005364K_00004191-00008



Improperty pitgged

Upper Chilson groundwater level

Upper Fall River groundwater level

Lower Fall River groundwater level

The UIC Class [ draf

i ires extensive
chargoterization of the
gechydrology for each
wellfield,

Crucial Guestion:
Can the uranium-bearing
fluids be contained within

PUMPING 1o jniection interval?

interval

Wellfield injection interval

The data must demonstrate vertical confinement to prevent movement of fluids out of the injection zone so that no USDWSs are

contaminated.

The data must also demonstrate that it is possible to contain injection zone fluids horizontally to prevent contaminant

migration into USDWs.
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«  Excursion Monitoring
»  Post-Restoration Monitoring
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Upper Chilson groundwater level

Upper Fall River groundwater level

Lower Fall River groundwater level

Wellfield injection interval

Injection interval
groundwater flow
toward wellfield
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When components of the Hxiviant move out
of the wellfield injection interval ares and
are detected at the perimeter monitoring
wells, the event is called an “sxcwsion.”

The excursion indicators would be chiovide,
spacific conductance and atkalinity,

If an sxcursion is detscled af & perimeter
monitoring well, the moniioring freqguency of
the impacted well is Increased o svery
wesk uniil the excursion plums is removed,

The Class 11 permil requirss that the wells
impucied by the excursion and the
monitoring wells the nearest Impacted
monitoring wells are sampled svery waek,
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I an “expanding” excursion plume is
detected, then the Clags I draft area permit
reguires the permities {o install
downgradient monitoring wells to determins
if the excursion has crossed the aguifer
axemption boundary,

additional monitoring wells down-
gradient of the excursion plume leading
edge where groundwater has not been
impacted by excursion indicators

I ISR cordaminants croes the aguifer
sxemption boundary into the USDW, thal is
a violabion of the Class I permit and the
permittes would be reguired fo conduct
apuifer remediation of the USDW,

B erimers mupitenng wall ving welis

s Aguifer Ereraptinn Suspdeny

Exerriple of un
expunaing horizontol
excursion within the
infection intemed
aguifer
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;Z Fall River County

5932 drillholes 109 Powertech drilled
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Improperly plugged
- historic exploration
drillhole

Upper Fall Rive
groundwater
level

Examples of vertical
excursion across a
confining zone into
a non-injection
interval aquifer

Injection interval
groundwater flow

toward wellfield Injection interval

groundwater flow
toward wellfield

Well construction
diagram

cement

well casing
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®

®

The Muclear Regulatory Comnission issued a License for the entive sife,

The South Dakota Department of Environment and MNatural BEesources has
proposed issuance of a Large Mine Permit for the entire sife.

The BLM approved a Plan of Uperations for portions of the site on BLM
fand.

The south Dakota Department of Eovironment and Natural Besources bas
proposed issuance of a groundwater discharge permit for the land application
of treated 15K waste fTuids,
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Bile 1

. Uranium extraction in a wellfield takes

about 2 years (o compleis,

. Then NRC-regulated groundwater

restoration begins,

Groundwater restoration confinues
until the groundwater s cleaned-up o
pre-I5R or NRC-approved
concentrations.

The NRC determines that
groundwater restoration is compleie,

. The nataral groundwater Sow gradient

restores imelf

s, After that the EPA (Class 1 permis

requires the Permndtiee to begin post-
restoration groundwater monitoriog (o
show that ISR contaminants do not
cross the aguiter exemption boundary,

Lower Fall River
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0

6.

. Post-restoration monitoring plan includes

establishing o down-gradient comphiance boundary.
Croundwater baseling constituent concentrations
are used as the perodt Hmis for determining that no
ISH contandnants cross the aguifer exemprion
boundary.

. The Permittee raust demonstrate that no ISR

contaminates orss the downe-gradient compliance
boundary.

. Dl core fromn downgradient monitoring wells and

min {esting

lahoratory oo

. WISE contaminants are detected at the down-

gradient compliance boundary, the Permittes must
sHish a new boundary and perform remediation,
it is g permit violanon if ISK contaminangs cross the
agquifer exempron boundary and groundwater
remediation 18 regaired,

Lmma DOWs-gadient lixiviant flave

Aguifer
T Exemption

Perimeter monitering well
fing wells

o boidary

iraction of naturat
groundwater How

adient

Boundary
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S

occurs downgradient from

“ Chilson Sandstone oxidation front created during uranium
roll front formation. Groundwater flow direction changed
__ after Black Hills uplift so that oxidized mineralization now

the roll front deposits.
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iver Seinty

dock Areé,:;
@ S

# Deep Injection Well #1
# Deep Injection Well #3

AE Boundary 120 feet outside of wellfield monitoring ring.
Point out:

SD WY Border
Custer and Fall River Counties
Dewey Area & Burdock Area

4 proposed wellfields in Dewey Area & 10 proposed wellfields in the Burdock Area.
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Figure 4. Stratigraphic Column at the Dewey Burdock Site Showing Proposed Injection Zones.
Enclosure to invitation letter
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!l Waste fluids from the uranium recovery
process will the treated in the radium settling
ponds. After radium removal, the treated
water will be stored in the outlet ponds and
surge ponds. There will also be a spare
radium treatment pond for backup. After
treatment, the water will flow to the deep
injection wells.

The Burdock Area central plant pond
will store brine from the reverse
osmosis treatment process used
during groundwater restoration
before the brine is treated in the
radium settling ponds.
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« Testing of the Minnelusa aquifer to confivm it is nota USDW. (The
EPA will not authorize imection into a USDW)

= {lass I {the most protective) well construction standards.

» Extensive characterization of hvdrogeology before the EPA will issue
authornzation o mject.

» Continuous monitoring of the fluid between the injection tubing and
well casing for early detection of any injection tubing leaks.

« Treatment of the injectate to meet radicactive waste standards set in
the NRC regulations (treatment using bartum chloride to precipitate
radium from the waste thuds in setthing ponds).

« Treatment to meet hazardous waste standards (arsenic, barium,
cadmium, lead, mercury, selenium and silver),
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“Breccia Pipes” occur in the
Minnelusa Formation and overlying
# confining zones within the
“Dissolution Front”

ack B. Epstein published in USGS Water-Resource
nvestigation Report 01-4011 {2001} and describes the
maximum down-dip limit of the dissolution front within the

evaporate sequence of the upper Minnelusa Formation.
X2

From USGS Prof Paper 763 Plate
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Infiltration

é Abzandoned
. Sinkhale

Opeche Formation-
Minnekahta Limastane

R%S;Eﬁsm D|SSO|ut|0n
: Front

As shown in this figure, the
stratigraphic horizons that
host classic Black Hills
breccia pipes are the upper
Minnelusa Formation,

Opeche Shale, Minnekahta Figurs 1
Limestone and the lower Minnelusa Dissolution Front
© Southem Black Hills
200 feeF of the Spearfish South Dakets
Formation. Dewey-Burdock Project
Bk J. Bonner

DATE

A7-ul-2012

FLENARE

Source: JSGE Water-Resources Report 01-401, 2001, Jack B Epstein, pp.30-37 Wit s Fron todug
R

Sgwrryink waas b
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% This area was also investigated by Naus et al, 2001, by
§ looking at water quality data in the Minnelusa and

., Madison aquifers updip of, downdip from and atthe " ».
location of the dissolution zone. As discussed in the
Class V Draft Area Permit Fact Sheet, the water quality
 in the Minnelusa changes significantly.

From Naus et al 2001 wri 01-4129
Figure 11 p. 24 of pdf
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» The Hegion & ULC Program ssued two draft area permits on March 6, 2017,

« {ne Céra.f" ;’)C"mif 15 a Class 1 Arvea Permit for injection wells for the fn-sity
recovery (1SR of uranium in Invan Kara aguifers;

s The aumd draft permit is a UIC Class V Area Peomit for ﬁhi‘? injection wells
that will be used to dispose of I5R process waste fuids into the Minnelusa
Formation atler treatment to meet radioactive waste and hazardous waste
standards,

The EPA also proposed an aguifer exemption approval in connection with the
Class H Area Permit to exempt the wranium-bearing portions of the Invan
Fara (aroup aquifers.

%

%

The EPA also released tor public review and comment
¢+ 7 draft Environmenial Justice Analysis,
ft Curmlative Effects Analysis, and
docuwment explaining process and constderations it

» The public comment period ran from March 6 ihmugh June 19, 2017,

Jonsultation.
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Areas where the EPA Evaluated Impacts Potentially Resulting from the
Drilling and Operation of Injection Wells Authorized undey UL Arva Pormit

§144.33 Area permits.

{c} The area permit may authorize
the permittee to construct and
operate, convert, or plug and
abandon wells within the permit
area provided:

{3} The cumulative effects of
drilling and operation of
additional injection wells are
considered by the Director during
evaluation of the area permit
application and are acceptable to
the Director.
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Tepemw P Ui Rines

P el Field Areu

Abondoned Urontun Doen Pit Mines
in ME Burdoch Arec

Check logs in cross-sections through WF 6, 7, 8 to see if the open pits are in the Upper or Lower Fall River
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EXPLANATION

LOGIC UNTE UNBERLYING
(3H PLAIMS AQLIRER

etary sge

of Upper Cretaceous 596
Facks of Lower Creianesys age

ik Triassic age
% Rorks of Permian age

+ BASE OF AOLEFER SOMTUUR--
Bhows siider of do:sir

Contoir vk
varishis, Da
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The Butent of the Ooollole bauller & e Th

Tswine

nne Hluey

I:I Ogallala Aquifer surface outcrop

Cheyenne River Basin

B Dewey-Burdock Site

Cheyenne Riveris 1.3
miles from project
boundary & 1.6 miles
from aquifer exemption
boundary
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i Legend

S
Sukote

Stock Watering Wells
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o

Sitodionin Temety

Nineteen Private L
Drinking Water %

Wells within the \‘ Direction of
Dewey-Burdock S Ty natural
Project Area of ; groundwater
Review.

Wsand
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basgend

Wpordig

C Reuth 7
kot

Three Domestic Wells: Hydro IDs 2, 7 and 18
Quarterly sampling; analyzed for baseline constituents
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Physical Properties

Barfim iBa
Beryllium, Be

MerctinyiHe
Molybdenum, Mo

Radiological Parameters Nickel, Ni

Total Metals
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Roll-Front Formation
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EXPLANATION
RECHARGE AREA

AQUIFERE fvia adjposnt squifers)

DISCHARGE AREA FOR DEADWICOD AGUIFER
[vimaribos: fers, springs, and seps)

EXTENT OF GROUND VIATER WITH DISSOLVED
SOLIDS CONCENTRATION GREATER THAN
100,000 MILLIGRAMS PER LITER

EASTERN LiWIT OF DEADWOOD AQUIFER--Dashed

whers approcimaizly located
el DIRECTION OF GROUNED-NATER FLOW

neral direction of ground-water flew in regional aquifer system within Palecz eic aguifer units {medified from Downey and Dinwiddie, 1 288

DISCHARGE AREA FOR MADISON AND MINNELLISA

Direction of Groundwater Flow
around the Black Hills from Figure 17
of USGS Water Resources
Investigation Report 02-4094
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Direction of Groundwater Flow from
Figure 17 of JSGS Water Resources
Investigation Report 02-4094
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Upper Chilson groundwater level

Upper Fall River groundwater level

Lower Fall River groundwater level

Wellfield injection interval

Injection interval
groundwater flow
toward wellfield
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§ 146.10 Plugging and abandoning Class I, 11, Iil, IV, and V wells.

(4) The plugging and abandonment plan required in 40 CFR 144.51(o)
and 144.52(a)(6) shall, in the case of a Class Il project which underlies
or is in an aquifer which has been exempted under §146.04, also
demonstrate adequate protection of USDWs. The Director shall
prescribe aquifer cleanup and monitoring where he deems it necessary
and feasible to insure adequate protection of USDWs.
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» Mailed request for consultation to 38 tribes in Regions 5, 6, 7and 8,

« Bight tribes responded and requested consultation meetings.

« We held consultation meetings with seven of the eight tribes before
the draft permits were issued.

» Four tribes have requested consultation meetings now that the dralt
permits have been ssued.

« One important issue 18 a survey of traditional cultural properties at
the site.

= A second important issue is wdentifving potential changes tribes
would like to sce in the NRC Programmatic Agreement.
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